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(57) [ Abstract] 

[Object] An object is to enable the miniaturization of an 
apparatus and high speed printing, and to obtain an image 
having high image quality with an image forming apparatus 
5 including: a transfer material carrying body shaped in an 
endless belt, the transfer material carrying body supported 
by a plurality of supporting members to be rotatable; a 
plurality of image carrying bodies arranged along the 
transfer material carrying body; and a plurality of transfer 
10 means for transferring an image formed on each of the image 
carrying bodies to a transfer material carried on the transfer 
material carrying body in order. 

[ Means to Solve the problem] The transfer material carrying 
body 5 is arranged in the vertical direction; the image 

15 carrying bodies 1Y, 1M, 1C and 1BK are arranged along the 
transfer material carrying body 5; and the transfer currents 
of the transfer means 8Y and 8BK arranged near to the 
supporting members 5a and 5b supporting the transfer material 
carrying body 5 are made to be larger than the transfer 

20 currents of the transfer means 8C and 8M arranged distantly 
from the supporting member 5a and 5b. 

[ Claims] 

1. An image forming apparatus, comprising: 
25 a transfer material carrying body shaped in an endless 

belt, the transfer material carrying body supported by a 
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plurality of supporting members to be rotatable; 

a plurality of image carrying bodies arranged along the 
transfer material carrying body; and 

a plurality of transfer means for transferring an image 
5 formed on each of the image carrying bodies to a transfer 
material carried on the transfer material carrying body in 
order, wherein 

a transfer current of transfer means arranged near to 
the supporting members supporting the transfer material 
10 carrying body is controlled to be larger than a transfer 
current of transfer means arranged distantly from the 
supporting members. 

2. The image forming apparatus of Claim 1, wherein 
an increment of the transfer current of the transfer 

15 means arranged near to the supporting members is changed 
according to resistance of each of the plurality of supporting 
members, and 

an increment of a transfer current of transfer means 
arranged near to a supporting member having low resistance 
20 is set to be larger than an increment of a transfer current 
of transfer means arranged distantly from the supporting 
member having the low resistance. 

3. The image forming apparatus of Claims 1 or 2, 
further comprising mode switching means capable of switching 

25 a plurality of color mode for performing image formation using 
all of the image carrying bodies, and a single color mode for 
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performing image formation using only one arbitrary image 
carrying body, wherein 

when an image forming mode switched by the mode 
switching means is the plurality of color mode, the increment 
5 of the transfer current of the transfer means arranged near 
to the supporting members is changed. 

4. The image forming apparatus of any one of Claims 
1-3, wherein the transfer material carrying body is arranged 
along a vertical direction, and the plurality of image 
10 carrying bodies are arranged over the vertical direction. 
DETAILED DESCRIPTION 

[ Detailed Description of the Invention] 
[ 0001] 

[ Field of the Invention] 

15 The present invention relates to an image forming 

apparatus such as a copying machine, a facsimile and a printer, 
and more particularly to a color copying machine, a color 
printer and the like, which can form color images. 
[ 0002] 

2 0 [ Related Art] 

An image forming apparatus having a configuration as 
shown in Fig. 5 is known. Such an image forming apparatus 
is provide with a transfer material carrying body in the shape 
of an endless belt supported by a plurality of supporting 

25 members to be rotatable, a plurality of image carrying bodies 
arranged along the transfer material carrying body, and a 
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plurality of transfer means for transferring an image formed 
on each of the image carrying bodies to a transfer material 
carried on the transfer material carrying body in order. 
[ 0003] 

5 In Fig. 5, a conveying transfer belt 5 as the transfer 

material carrying body is an endless belt, and is supported 
by supporting rollers 5a and 5b as two supporting members 
arranged to be opposed to each other in a horizontal direction. 
In the order of the rotation direction shown by arrows along 

10 the upper side belt of the conveying transfer belt 5, 

dram-shaped photosensitive bodies 1Y, 1M, 1C and 1BK as the 
image carrying bodies carrying toner images of yellow (Y) , 
magenta (M) , cyan (C) and black (BK) , respectively, are 
arranged from the upper stream side in a way of touching the 

15 belt. 
[ 0004] 

Around each of the photosensitive bodies 1Y, 1M, 1C and 
1BK, non-contact type charging devices 2Y' , 2M' , 2C and 2BK' , 
each using a corona discharging wire, developing devices 4Y, 

20 4M, 4C and 4BK, transfer means 8Y' , 8M' , 8C and 8BK' , each 
using a discharging wire through the conveying transfer belt 
5, cleaning means 6Y, 6M, 6C and 6BK, and the like, are arranged 
in the order of the rotation directions, respectively. 
Developing rollers 4a severally provided to the developing 

25 devices 4Y, 4M, 4C and 4BK are arranged in a way of being close 
to. the corresponding photosensitive bodies, respectively. 
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[ 0005] 

A light writing means 50 is arranged above each of the 
photosensitive bodies 1Y, 1M, 1C and 1BK . Exposure light Lb 
modulated according to a color image signal is launched from 
5 double polygon mirrors 240 to be radiated to an exposure 
portion between the charging device and the developing device 
of each of the photosensitive bodies 1Y, 1M, 1C and 1BK through 
lenses and mirrors. 
[ 0006] 

10 The conveying transfer belt 5 is configured to be driven 

to rotate counterclockwise as shown by the arrows. A pair 
of resist rollers 9 is provided at a position on the further 
upper stream side of the upper stream end of the upper side 
belt of the conveying transfer belt 5. The conveying 

15 mechanism is configured so that a sheet of transfer paper S 
as the transfer material housed in a tray 10 may be sent out 
from a paper feeding roller 11 by being guided by not shown 
conveying guides toward the resist rollers 9. A fixing device 
12 is arranged at a further lower stream position on the lower 

20 stream end of the upper side belt of the conveying transfer 
belt 5. 
[ 0007] 

A non-contact type charger 20' using a corona 
discharging wire as transfer material absorbing means is 
25 provided in a way of abutting against the conveying transfer 
belt 5 above the supporting roller 5a supporting the conveying 
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transfer belt 5 at the upper stream end of the upper side belt 
of the conveying transfer belt 5. Moreover, an electricity 
removing means 21 for removing the electricity of the transfer 
paper S to make it easy for the transfer paper S to be separated 
5 from the conveying transfer belt 5 is provided at a position 
opposed to the supporting roller 5b at the upper stream end 
of the upper side belt of the conveying transfer belt 5. 
[ 0008] 

Moreover, non-contact type electricity removing means 
10 22' using a corona discharging wire performing the 

electricity removing of the conveying transfer belt 5 is 
provided on the lower side belt of the conveying transfer belt 
5, and cleaning means 24 performing the cleaning of the 
conveying transfer belt 5 is provided at a position on the 
15 further lower stream. 
[ 0009] 

In the image forming apparatus, image formation is 
performed as follows. Each of the photosensitive bodies 1Y, 
1M, 1C and 1BK begins to rotate, so that the photosensitive 

20 bodies 1Y, 1M, 1C and 1BK are uniformly charged during their 
rotation in a dark by the charging devices 2Y, 2M, 2C and 2BK, 
respectively. Then, exposure light Lb is radiated to scan 
the exposure portions at the timing of writing being shifted 
so as to perform transfers onto the same transfer paper S in 

25 a way of being superimposed. Then, latent images 

corresponding to the images to be created are formed, and 
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toner images are formed with the developing devices 4Y , 4M, 
4C and 4BK, respectively. 
[ 0010] 

On the other hand, a sheet of the transfer paper S is 
5 sent out from the tray 10 by the paper feeding roller 11. The 
transfer paper S passes a conveyance path shown by a broken 
line to stop at a position of the pair of resist rollers 9 
once. And the transfer paper S waits the timing of being sent 
out in order to agree with the toner images on the 

10 photosensitive bodies 1 at the transfer portions 7 . When such 
suitable timing has arrived, the transfer paper S, which has 
stopped at the resist rollers 9, is sent from the resist 
rollers 9, and is absorbed to the conveying transfer belt 5 
by the charger 20' to be conveyed. The toner image of each 

15 of the photosensitive bodies 1Y, 1M, 1C and 1BK is transferred 
onto the transfer paper S in order at the transfer portion, 
which is a position abutting against each photosensitive body, 
and color superimposition is performed to form a full color 
toner image. 

20 [ 0011] 

In this way, the transfer paper S, on which the full 
color toner image has been transferred, is subjected to the 
removal of electricity by the electricity removing means 21, 
and then is separated from the conveying transfer belt 5 . And 
25 the transfer paper S is conveyed to a fixing device 7 to be 
fixed. After that, the transfer paper S is ejected onto a 
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catch tray 15. On the other hand, the residual toner 
remaining on the photosensitive bodies 1Y, 1M, 1C and 1BK 
reaches the cleaning means 6Y, 6M, 6C and 6BK, respectively , 
as the photosensitive bodies rotate. Then, the residual 
5 toner is cleaned during passing the cleaning means, and each 
of the photosensitive bodies 1Y, 1M, 1C and 1BK is ready for 
the next image formation. Moreover, also as for the conveying 
transfer belt 5 after having being separated from the transfer 
paper S, the conveying transfer belt 5 reaches the cleaning 
10 means 24 after having removed its electricity by the 

electricity removing means 22, and the conveying transfer 
belt 5 is cleaned to be ready for the conveyance of the next 
transfer paper. 
[ 0012] 

15 Such a tandem system color image forming apparatus, 

which includes an image carrying body for each color of Y, 
M, C and Bk, and which forms a full color image by transferring 
the toner image of each color one by one on the transfer paper 
S held by the conveying transfer belt 5 in this way, has a 

20 large feature of the capability of the output of a full color 
image at a far high speed in comparison with the color image 
forming apparatus of a transfer drum system or an intermediate 
transfer system, which includes only one image carrying body, 
t 0013] 

25 However, because the image forming apparatus of the 

tandem system needs the same numbers of the charging means 
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and the transfer means as that of the image carrying bodies, 
the image forming apparatus of the tandem system has the 
problems such that, if a corona discharge system is used as 
the charging means thereof and the transfer means thereof, 
5 corona products such as ozone are produced in large quantities, 
and such that the apparatus is large in size and easily becomes 
high in cost to make it difficult to form small in size and 
low in cost, 
t 0014] 

10 As a measure for decreasing the production quantity of 

the corona products such as ozone, in recent years, a contact 
system using contact-carrying members such as a roller and 
a blade has been put to practical use in place of the 
conventional corona discharge system using the corona 

15 discharging wires as the charging means and the transfer means, 
and consequently it becomes possible to decrease the 
production quantity of the corona products considerably. 
Thereby, also in the image forming apparatus of the tandem 
system, it has become possible to adopt the contact system 

20 as the charging means and the transfer means, and to perform 
image formation without producing the corona products in 
large quantities. 
[ 0015] 

Published Unexamined Japanese Patent Applications No. 
25 Hei 6-110343, No. Hei 6-171159 and the like disclose that a 
good transfer characteristic can be obtained even when a 
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surrounding environment and the register of a transfer 
material have changed, by adopting constant current control 
giving a predetermined current to a transfer member, in an 
image forming member using the transfer means of the contact 
5 system such as the roller and the blade. 
[ 0016] 

In the case where the constant current control is 
performed using a contact transfer member in an image forming 
apparatus of the tandem system, Published Unexamined Japanese 

10 Patent Application No. Hei 6-110343 discloses that a good 
transfer characteristic can be maintained by increasing the 
transfer current in order according to the number of times 
of transfers when multi layer transfers are performed one by 
one on a transfer material. Moreover, Published Unexamined 

15 Japanese Patent Application No. Hei 6-171159 discloses that 
a good transfer characteristic can be obtained by making the 
setting value of the transfer current of each color the same. 
[ 0017] 

Conventionally, although the image forming apparatus 
20 of the tandem system has been regarded as one having the 
difficulties in miniaturizing the apparatus and in lowering 
the cost, in recent years, an image forming apparatus using 
an image carrying body having a small diameter and a 
developing device having a small size has been developed, and 
25 even the image forming apparatus of the tandem system has been 
becoming possible to be miniaturized in its size. 
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[ 0018] 

In order to miniaturize the image forming apparatus of 
the tandem system, it is necessary to make the circumference 
of the transfer material carrying body, too, as short as 
5 possible. When the circumference is shortened, the rollers 
supporting the transfer material carrying body and the 
transfer positions of a first color and the last color come 
to be arranged nearer than conventional ones, 
t 0019] 

10 Moreover, transfer material absorbing means, which 

makes the transfer material be electrostatically absorbed to 
the transfer material carrying body, and electricity removing 
means for removing the electricity of the transfer material 
carrying body after the separation of the transfer material 

15 can be severally configured with a pair of members arranged 
with the transfer material carrying body being put between 
the members. 
[ 0020] 

Generally, a discharging electrode, which is arranged 
20 in contact with or in non-contact with the transfer material 
carrying body and is connected to a high voltage power source, 
is used as the member on one side of the pair of members, and 
a discharging electrode, which is arranged in contact with 
or in non-contact with the transfer material carrying body 
25 and is connected to a high voltage power source, or an opposed 
electrode, which is arranged in contact with the transfer 
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material carrying body and is grounded, is used as the member 
on the other side of the pair of the members. By an 
electrostatic operation to be generated between the two 
members, the electrostatic absorption of a transfer material 
5 and the removal of the electricity of the transfer material 
carrying body are performed. Here, in place of arranging the 
opposed electrode, the supporting rollers of the transfer 
material carrying body may be equipped with the functions as 
the absorbing means and the opposed electrode of the 

10 electricity removing means. Thus, the reduction of the 

number of parts becomes possible, and the size and the cost 
can be severally further reduced. In this case, in order to 
make a supporting roller of the transfer material carrying 
body perform the function as the opposed electrode 

15 sufficiently, the supporting roller must be made of a low 
resistance material . 
[ 0021] 

However, in the case where the supporting rollers of 
the transfer material carrying body are arranged near to the 

20 transfer position of the first color or the last color owing 
to shortening the circumference of the transfer material 
carrying body for the miniaturization of the apparatus, the 
charge quantity of the charges which leak to the supporting 
rollers through the back surface of the transfer material 

25 carrying body among the charges given from the transfer means 
comes to have a nonnegligible magnitude. Consequently, by 
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the control methods disclosed in Published Unexamined 
Japanese Patent Applications No. Hei 6-110343 and No. Hei 
6-171159, there is a case where sufficient transfer 
performance cannot be obtained for the first color or the last 
5 color to generate a bad transfer. In particular, when a 
supporting roller is formed to have low resistance for using 
the supporting roller as the opposed electrode, the bad 
transfer is easily generated. 
[ 0022] 

10 [ Problems to be Solved by the Invention] The present invention 
was made under such a situation. And it is an object of the 
present invention to provide an image forming apparatus 
capable of obtaining high image quality stably over a long 
period by preventing the bad transfer even when the transfer 

15 means and the supporting rollers of the transfer material 
carrying body are arranged nearly to each other for reducing 
the size and the cost of the image forming apparatus of the 
tandem system. 
[ 0023] 

20 [Means to Solve the Problem] For achieving the object 

mentioned above, the present invention is configured as 
follows . 

(l)An image forming apparatus, comprising: a transfer 
material carrying body shaped in an endless belt, the transfer 
25 material carrying body supported by a plurality of supporting 
members to be rotatable; a plurality of image carrying bodies 
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arranged along the transfer material carrying body; and a 
plurality of transfer means for transferring an image formed 
on each of the image carrying bodies to a transfer material 
carried on the transfer material carrying body in order, 
5 wherein a transfer current of transfer means arranged near 
to the supporting members supporting the transfer material 
carrying body is controlled to be larger than a transfer 
current of transfer means arranged distantly from the 
supporting members. (Claim 1) 

10 (2)The image forming apparatus of (1) , wherein an increment 
of the transfer current of the transfer means arranged near 
to the supporting members is changed according to resistance 
of each of the plurality of supporting members, and an 
increment of a transfer current of transfer means arranged 

15 near to a supporting member having low resistance is set to 
be larger than an increment of a transfer current of transfer 
means arranged distantly from the supporting member having 
the low resistance. (Claim 2) 

(3)The image forming apparatus of (1) or (2), further 
20 comprising mode switching means capable of switching a 

plurality of color mode for performing image formation using 
. all of the image carrying bodies, and a single color mode for 

performing image formation using only one arbitrary image 

carrying body, wherein when an image forming mode switched 
25 by the mode switching means is the plurality of color mode, 

the increment of the transfer current of the transfer means 
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arranged near to the supporting members is changed. (Claim 
3) 

(4) The image forming apparatus of any one of (1) - (3) , wherein 
the transfer material carrying body is arranged along a 
5 vertical direction, and the plurality of image carrying 
bodies are arranged over the vertical direction. (Claim 4) 
[ 0027] 

[ Detailed Description of the Preferred Embodiments] 

Hereinafter, the embodiments of the present invention are 
10 described. 

[ 0028] <Embodiment 1> 

A full color image forming apparatus is described as 

an embodiment of the present invention. The image forming 

apparatus includes four image carrying bodies of yellow, 
15 magenta, cyan and black arranged along a transfer material 

carrying body, and obtains a full color image by superimposing 

these colors on one another. 

[ 0029] 

In FIG. 1, a conveying transfer belt 5 is an example 
20 of the transfer material carrying body. The conveying 

transfer belt 5 is made of an endless belt, and is supported 
by two supporting rollers 5a and 5b as the supporting members, 
which are arranged in the vertical direction, being opposed 
with each other. A drive system is coupled with the lower 
25 side supporting roller 5a, and the lower side supporting 
roller 5a functions as a driving roller. The upper side 
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supporting roller 5b is functioning as a driven roller. 
Consequently, when the supporting roller 5a is driven to 
rotate clockwise as shown by an arrow, the conveying transfer 
belt 5 is also rotated clockwise as shown by another arrow. 
5 [ 0030] 

In FIG. 2, a photosensitive body 1Y carrying a yellow 
(Y) image, a photosensitive body 1M carrying a magenta (M) 
image, a photosensitive body 1C carrying a cyan (C) image, 
and a photosensitive body 1BK carrying a black (BK) image are 

10 arranged with an interval between them along the belt on the 
left side of the conveying transfer belt 5 in the order of 
the rotation direction shown by the arrow, namely from the 
upper stream side to the lower stream side, positionally from 
the lower part to the upper part . These photosensitive bodies 

15 1Y, 1M, 1C and 1BK are severally formed as a drum, and carry 
a toner image of each color to transfer the carrying toner 
image onto the conveying transfer belt 5 in order. For this 
reason, these photosensitive bodies 1Y, 1M, 1C and 1BK are 
aligned so as to touch the conveying transfer belt 5. 

20 [ 0031] 

Around each of the photosensitive bodies 1Y,. 1M, 1C and 
1BK, charging devices 2Y, 2M, 2C and 2BK, each composed of 
an electrically-conductive charging roller and initially 
charging each of the photosensitive bodies, developing 
25 devices 4Y, 4M, 4C and 4BK, each changing a latent image to 
a visual image with a toner, transfer means 8Y, 8M, 8C and 
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8BK, each composed of an electrically-conductive roller, 
which is arranged to be opposed to each photosensitive body 
with the conveying transfer belt 5 put between them and 
applies a transfer bias for transferring an toner image, 
5 cleaning means 6Y, 6M, 6C and 6BK, each removing a residual 
toner after a transfer and the like from each of the 
photosensitive bodies, and the like are arranged in the order 
of each of the rotation directions, respectively. A 
developing roller 4a provided to each of the developing 
10 devices 4Y, 4M, 4C and 4BK is arranged in a way of being close 
to the corresponding photosensitive body respectively. 
[ 0032] 

At a position in a lateral direction (horizontal 
direction) of each of these photosensitive bodies 1Y, 1M, 1C 

15 and 1BK, light writing means 50 radiating exposure light Lb 
to each of these photosensitive bodies is arranged. The 
configuration of the light writing means 50 corresponds to 
the configuration described with reference to FIG. 5, and is 
made to be as follows. From the light writing means 50, the 

20 exposure light Lb modulated according to a color image signal 
is launched, and the launched exposure light Lb is radiated 
to an exposure portion, which is a predetermined position on 
each of the photosensitive bodies 1Y, 1M, 1C and 1BK between 
the charging devices 2Y, 2M, 2C and 2BK and the developing 

25 devices 4Y, 4M, 4C and 4BK, respectively. 
[ 0033] 
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A pair of resist rollers 9 is provided at the further 
lower part of the upper stream end (lower end) of the conveying 
transfer belt 5. A tray 10 is arranged at the lower part on 
the left side of the resist rollers 9, i.e. the lower part 
5 almost at the center of the image forming apparatus. A 

conveying mechanism is configured as follows. From the tray 
10, a sheet of transfer paper S is separated from the transfer 
paper S housed in the tray 10 by a rotation of a paper feeding 
roller 11 to be sent out to the resist rollers 9 by being guided 
10 by a not shown conveying guide. A fixing device 12 is arranged 
at a position at the further lower stream (upper part) of the 
lower stream end (upper end) of the left side belt of the 
conveying transfer belt 5. 
[ 0034] 

15 A brush roller 20 as transfer material absorbing means 

is provided to be opposed to the supporting roller 5a so as 
to be driven to rotate by the supporting roller 5a rotating 
clockwise as shown by the arrow. By the rotation of the brush 
roller 20, a brush is slidably contacted to the conveying 

20 transfer belt 5. A bias current for absorbing the transfer 
paper S to the conveying transfer belt 5 is applied to the 
brush roller 20 with not shown bias applying means. 
[ 0035] 

Moreover, needle electrode type electricity removing 
25 means 22 performing the electricity removing of the conveying 
transfer belt 5 is provided to be opposed to the supporting 
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roller 5b on a right side portion of the supporting roller 
5b. And cleaning means 24 for performing the cleaning of the 
conveying transfer belt 5 is provided at a position opposed 
to the right side portion of the supporting roller 5a so as 
5 to touch the conveying transfer belt 5. 
[ 0036] 

In the image forming apparatus, image formation is 
performed as follows. Each of the photosensitive bodies 1Y, 
1M, 1C and 1BK begins to rotate, so that the photosensitive 

10 bodies 1Y, 1M, 1C and 1BK are uniformly charged during their 
rotation in a dark by the charging devices 2Y, 2M, 2C and 2BK, 
respectively. Then, the exposure light Lb is radiated to scan 
the exposure portions at the timing of writing being shifted 
so as to perform transfers onto the same transfer paper S, 

15 which has been sent out from the resist rollers 9, in a way 
of being superimposed. Then, latent images corresponding to 
the images to be created are formed, and the latent images 
are changed to visual images with toners by the developing 
devices 4Y, 4M, 4C and 4Bk, respectively. 

20 [ 0037] 

On the other hand, a sheet of the transfer paper S sent 
out from the tray 10 by the paper feeding roller 11 passes 
a conveyance path shown by a broken line to stop at a position 
of the pair of resist rollers 9 once. And the transfer paper 
25 S waits the timing when the transfer paper S agrees with the 
toner image on each of the photosensitive bodies at the 
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portion of each transfer means 8Y, 8M, 8C and 8BK, and is sent 
out from the resist rollers 9 at the timing. The sent out 
transfer paper S is electrostatically absorbed to the 
conveying transfer belt 5 by the charging means 20 to be 
5 conveyed together with the conveying transfer belt 5. While 
the transfer paper S passes the transfer portion formed on 
each of the photosensitive bodies 1Y, 1M, 1C and 1BK, which 
transfer portion is opposed to each of the transfer means 8Y, 
8M, 8C and 8BK, the toner image of each color is transferred 
10 onto the transfer paper S in order, and color superimposition 
is thus performed. Thereby, a full color toner image is 
carried on the transfer paper S. 
[ 0038] 

The transfer paper S carrying the full color toner image 
15 is separated from the conveying transfer belt 5 by not shown 
separating means or curvature separation. While the 
transfer paper S is passing the fixing device 13, the melting 
pressurization fixing of the full color toner image to the 
transfer paper S is performed, and the full color image is 
20 thus completed. After that, the transfer paper S is ejected 
to a catch tray 15 provided at the upper part of the image 
forming apparatus to be opposed to the tray 10. After the 
transfer paper S has been separated, the electricity of the 
conveying transfer belt 5 is removed by the electricity 
25 removing means 22, and paper powder and toner which adhere 
to the surface of the conveying transfer belt 5 are removed 
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by the cleaning means 24 to be prepared to the next image 
formation . 

[ 0039] < Embodiment 2> 

The present embodiment is equipped with all the 
5 components shown in FIG. 1. By changing a part of the 

configuration, the present embodiment can form a full color 
image, or by changing a mode, image formation by the single 
color of black can be also performed. 
[ 0040] 

10 The basic configuration of the image forming apparatus 

shown in FIG. 2 is the same as that of the above-mentioned 
image forming apparatus shown in FIG. 1. A different point 
is that the transfer means 8BK, 8C, 8M and 8Y, the supporting 
roller 5a, the brush roller 20 and the like, shown in FIG. 

15 1, are axis-supported by a common supporting body 40, as shown 
in FIG. 4. The supporting body 4 0 is made of a frame-shaped 
body composed of at least two plate-like bodies opposed to 
each other in the width directions (directions which pierces 
through the paper surface of FIG. 2) of these transfer means 

20 8BK, 8C, 8M and 8Y, supporting roller 5a, brush roller 20 and 
the like, and is pivoted by a shaft 8BK-1 on the same axis 
line as that of the rotation axis of the transfer means 8BK. 
The shaft 8BK-1 is fixed to an immovable member integrated 
with the main body of the image forming apparatus. 

25 Consequently, the supporting body 40 can be rocked around the 
shaft 8BK-1 into the directions of approaching to and going 
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away from the photosensitive bodies 1C, 1M and 1Y. 
[ 0041] 

A shaft P is implanted at the lower part of the 
supporting body 40 . An end side of a spring 41 having tautness 
5 is hung on the shaft P. The other end of the spring 41 is 
hung on a not shown immovable member located on the left side, 
and the supporting body 40 is urged in order to rotate 
clockwise around the shaft 8BK-1 by the elasticity of the 
spring 41. The rotation of the supporting body 40 by the 

10 urging is prevented by the abutting of the supporting. body 
40 against a stopper 42 formed on the immovable member. In 
the state in which the supporting body 40 abuts against the 
stopper 42, the transfer means 8BK and the following transfer 
means 8C, 8M and 8Y are in the state in which the transfer 

15 means 8BK, 8C, 8M and 8Y are contacted with the corresponding 
photosensitive bodies 1BK, 1C, 1M at a moderate contact 
pressure necessary for a transfer, respectively. The 
arrangement configuration of each member in this state is the 
same as the arrangement configuration of each member shown 

20 in FIG. 1, and a full color image can be formed. The mode 
at this time is called as a full color image mode. 
[ 0042] 

The shaft P is coupled by the plunger and the wire 44 
of a solenoid 42 fixed to the immovable member. Because the 
25 plunger pulls the wire 44 when the solenoid 43 is turned on 
(excited state) , the supporting body 40 is rocked into the 
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direction of an arrow 46 against the elasticity of the spring 
41, and the rocking is stopped at a position where the 
supporting body 40 abuts against a stopper 48. At this time, 
as shown in FIG. 2, the transfer means 8BK is in the state 
5 of contacting with the photosensitive body 1BK at a moderate 
contact pressure, but the other transfer means 8C, 8M and 8Y 
and the liker are in the state in which each of them has moved 
together with the supporting body 40 to a position separated 
from the corresponding photosensitive bodies 1C, 1M and 1Y, 

10 respectively, by a distance where no transfers can be 

performed. In the arrangement configuration of each member 
in this state, only the black photosensitive body 1BK can 
perform a transfer, and the image formation of an only single 
color of black can be performed. The mode at this time is 

15 called as a black and white image mode. 
[ 0043] 

When the mode is switched from the black and white image 
mode to the full color image mode, the solenoid 43 is turned 
off (unexcited state) . When the solenoid 43 is turned off, 

20 the supporting body 40 is pulled by the spring 41, and the 
transfer means 8C, 8M and 8Y are restored to be contacted with 
the corresponding photosensitive bodies 1BK, 1C, 1M and 1Y, 
respectively. Thus, the image formation of. the full color 
image mode becomes possible. When the mode is switched from 

25 the full color image mode to the black and white image mode, 
the solenoid 43 is turned on. 
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[ 0044] 

In this way, by the control of the turning on and off 
of the solenoid 43, the conveying transfer belt 5 and the 
transfer means 8Y, 8M and 8C are made to be contacted to or 
5 be separated from the photosensitive bodies 1Y, 1C and 1M, 
respectively, and thereby the arrangement configurations of 
each member at the full color image mode and the black and 
white image mode can be obtained. At the time of the switching 
of the mode, not only the on and the off of the solenoid 43 

10 are switched, but also the control procedure of the image 
forming process is switched in order that only the process 
equipment around the photosensitive bodies, which equipment 
requires the image formation, may be operated, with 
interlocking with such mechanical contact and separation. 

15 [ 0045] 

FIG. 3 shows mode switching means, and a mode switching 
switch (not shown) is arranged on an operation panel 48 of 
the image forming apparatus. The mode switching means is 
configured so that a switching signal may be input into a 
20 control device 52 including a CPU controlling the image 

forming process of the image forming apparatus according to 
the switching operations of the mode switching switch. 
[ 0046] 

When the control device 52 receives the input of a signal 
25 from the switching switch, the control device 52 sets the 
sequence of a needed image forming process for realizing a 



25 



single color mode or a plurality of color mode in response 
to the input signal, and at the same time the control device 
52 outputs a signal for turning on or off the solenoid 43. 
By such a configuration, it is possible to switch the full 
5 color image mode and the black and white image mode mutually 
only by operating the switching switch provided on the 
operation panel 48. 
[ 0047] 

The above-mentioned mode switching switch provided on 
10 the operation panel 48, the solenoid 43, the supporting body 
40 and the like constitute an example of mode switching means . 
In the black and white image mode in the present embodiment, 
although image formation and a transfer of only black are 
enabled, the image formation and the transfer are not limited 
15 to the black. But, by changing the color of the toner of the 
developing device of the fourth color, it is also possible 
to perform the image formation and the transfer of only an 
arbitrary color other than the black. The black and white 
image mode can be called as a single color mode including the 
20 above case. 
[ 0048] 

Similarly as a variation of the full color mode, it is 
also possible to enable the image formation by a combination 
of different two or more colors. The full color image mode 
25 can be called as a plurality of color mode including that case. 
[ 0049] 
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FIG. 2 shows the state at the time of having switched 
the state of the image forming apparatus from the full color 
image mode shown in FIG. 1 to the black and white image mode 
using only black. As described above, in the black and white 
5 image mode, the conveying transfer belt 5 is made to be 
separated from the photosensitive bodies 1C, 1M, 1Y and the 
like except for the photosensitive body 1BK, and each 
equipment for image formation is not operated with regard to 
the photosensitive bodies except for the photosensitive body 
10 1BK. 

[ 0050] 

Because the image formation portions for the colors 
which are not used are not operated in this way, the 
photosensitive bodies for colors and the developing agents 

15 for colors are not deteriorated during the output of a black 
and white image. Because the transfer paper S is 
electrostatically absorbed to the conveying transfer belt 5 
by the absorbing means using the brush roller 20 after having 
been sent to the resist rollers 9, the transfer paper S can 

20 be surely conveyed from the photosensitive body 1BK to the 
transfer position of a toner image even if the conveying 
transfer belt 5 is separated from the photosensitive body 1Y 
of yellow of the first color. 
[ 0051] 

25 By performing the mode switching, in order to surely 

perform the conveyance of the transfer paper S even when the 
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photosensitive bodies 1C, 1M and 1Y1 for colors are separated 
from the conveying transfer belt 5 as shown in FIG. 2, it is 
necessary to maintain sufficient electrostatic adsorption 
force over a time longer than a time from the time when the 
5 transfer paper S has been absorbed by the conveying transfer 
belt 5 to the time when the transfer paper S reaches the 
transfer position of the photosensitive body 1BK (abutting 
position of the photosensitive body 1BK against the transfer 
kind 8BK) . For that reason, the conveying transfer belt 5 
10 is required to be made of a high resistance material. 
[ 0052] 

However, because a very high voltage becomes necessary 
for obtaining sufficient transfer performance when the 
resistance is too high, and because an abnormal discharge may 

15 be caused and a poor image may occur, it is desirable to use 
a resistor within a range of 10 12 -10 16 [ Qcm] as the resistance 
of the material used for the conveying transfer belt 5. 
Resins, such as polyethylene terephthalate (PET), 
polyvinylidene fluoride (PVDF) , polyimide (PI) and 

20 polycarbonate (PC) , and the materials the resistance of which 
are adjusted by dispersing carbon or the like to these resins 
can be used. 
[ 0053] 

The conveying transfer belt is made by joining the films 
25 of these resins together to form a belt, or by forming the 
resins to a seamless belt. Because, when the thickness of 
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the conveying transfer belt 5 is too thin, a problem 
concerning the strength of the conveying transfer belt 5 is 
caused, and because, when the thickness is too thick, a high 
voltage is needed in order to obtain transfer performance, 
5 the thickness is desirably within a range of from 50 to 200 

[ Mm] . 

[ 0054] 

With regard to the image forming apparatus of the tandem 
system, shortening the length of the conveying transfer belt 

10 5 inevitably makes the supporting roller 5b and the transfer 
means 8BK be approached to each other, and inevitably makes 
the supporting roller 5a and the transfer means 8Y be 
approached to each other, which causes a new problem that has 
not been exist before, namely such a problem is caused in case 

15 of planning the image forming apparatus to form to be small 
in size by shortening the interval between the supporting 
rollers 5a and 5b of the conveying transfer belt 5 to the 
minimum length necessary for performing a transfer with the 
conveying transfer belt 5 (e.g. the minimum length necessary 

20 for making it possible that the flat parts of the transfer 
conveyance belt 5 can be opposed to each other over a region 
of from the transfer means 8Y of yellow of the first color 
to the transfer means 8BK of black of the fourth color) . 
[ 0055] 

25 That is, the reason is that, because the distance 

between the supporting roller 5a and the transfer means 8Y, 
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and the distance between the supporting roller 5b and the 
transfer means 8BK are short, and in particular because, as 
for the supporting roller 5a, it is made to have low resistance 
in order to make the supporting roller 5a have a function of 
5 an opposed electrode, the quantity of the current leaking to 
the supporting roller 5a through the back surface of the 
conveying transfer belt 5 becomes nonnegligible to the 
magnitude of the transfer current. 
[ 0056] 

10 Consequently, in case of the conventional setting of 

making the transfer currents for four colors the same, the 
transfer currents for the transfer means 8Y and 8BK of the 
first color (yellow) and the fourth color (black) , 
respectively, where the intervals between the transfer means 

15 and the supporting rollers are short, become insufficient. 
Moreover, in the setting of increasing the transfer currents 
applied to each transfer means gradually from the first color 
(yellow) to the fourth color (black) , the transfer current 
of the transfer means 8Y of the first color (yellow), which 

20 is made to have low resistance for making the transfer means 
8Y have the function of the opposed electrode, becomes 
insufficient . 
[ 0057] <Embodiment 3> 
[ Description for Claim 1] 

25 Then in the image forming apparatus shown in FIG. 1 or 

2 good transfer performance of all of the four colors can be 
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obtained by setting the transfer currents applied to the 
transfer means 8Y of the first colors (yellow) located near 
to the supporting roller 5a and the transfer means 8BK of the 
fourth color (black) located near to the supporting roller 
5 5b larger than the transfer currents applied to the transfer 
means 8C and 8M of the second color (cyan) and the third color 
(magenta) , respectively, which are distant from the 
supporting rollers 5a and 5b, in consideration of the current 
quantity to leak to the supporting rollers 8Y and 8BK. The 

10 control values of the transfer currents is set as the values 
of currents consisting of the currents enabling the 
obtainment of necessary transfer performance at the transfer 
means 8Y of the first color (yellow) and the transfer means 
8BK of the last color, which are located near to the supporting 

15 rollers 5a and 5b of the conveying transfer belt 5, 

respectively, and the currents to leak to the supporting 
rollers 5a and 5b, which currents are added to the enabling 
currents . 
[ 0058] 

20 As described above, in consideration of the easiness 

of leakage of the charges of the transfer means 8Y located 
near to the supporting roller 5a and the charges of the 
transfer means 8BK located near to the supporting roller 5b, 
the transfer current applied to the transfer means 8Y located 

25 near to the supporting roller 5a and the transfer current 
applied to the transfer means 8BK located near to the 
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supporting roller 5b are previously set to be larger than 
transfer currents applied to the transfer means 8C and 8M. 
Thereby, even when parts of the charges supplied to the 
transfer means 8Y and 8BK have leaked to the supporting 
5 rollers 5a and 5b, respectively, through the back surface of 
the conveying transfer belt 5, the charge quantities 
necessary for transfers are secured, and good images can be 
obtained. Incidentally, at the time of concrete setting, the 
easiness of the flowing of the charges to the supporting 

10 rollers 5a and 5b are influenced by not only the distances 
of the transfer means and the supporting rollers, but also 
by the resistance of the supporting rollers themselves, as 
it will be described later. Accordingly, this fact is also 
considered. 

15 [ 0059] <Embodiment 4> 

[ Description Corresponding to Claim 2] 

How much the transfer currents applied to the transfer 
means 8BK and 8Y of the first color (black) and the fourth 
color (yellow) , respectively, which are located near to the 

20 supporting rollers, respectively, are made to be larger than 
the transfer currents applied to the transfer means 8M and 
8C and the like, which are distant from the supporting rollers, 
depends on the quality of material of the conveying transfer 
belt 5, the distances between the transfer means and the 

25 supporting rollers, and a process speed. 
[ 0060] 
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Moreover, a metal roller having low resistance is used 
as the supporting roller on the driven side, e.g. the 
supporting roller 5a, for' improving the function as the 
opposed electrode of the brush roller 20. A roller the 
5 surface of which is covered by a material having a high 
friction coefficient such as rubber and a resin is used as 
the supporting roller 5b on the driving side for preventing 
the conveying transfer belt 5 from slipping. In this case, 
the resistance value of the supporting roller 5b on the 

10 driving side becomes larger than the resistance value of the 
supporting roller 5a on the driven side, and the resistance 
value of each of the supporting rollers differ from each other. 
For this reason, the easiness of the leakage of the transfer 
currents differs, and the increasing quantities of the 

15 transfer currents are determined in consideration of the 
resistance values of the supporting rollers in addition to 
the quality of the material of the conveying transfer belt, 
the distances of the transfer means and the support rollers, 
and the process speed. 

20 [ 0061] 

In case of the present embodiment, even when the 
distances between the supporting rollers 5a and 5b and the 
transfer means 8Y and 8BK, respectively, are the same, the 
increment of the transfer current applied to the transfer 
25 means 8Y located near to the supporting roller 5a having lower 
resistance on the driven side in comparison with the 
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resistance of the supporting roller 5b on the driving side 
is set to be larger than the transfer current applied to the 
transfer means 8BK located near to the supporting roller 5b 
on the driving side. Thereby, a still better image can be 
5 obtained. 

[ 0062] <Example 5> 

[ Description Corresponding to Claim 3] 

The value of the substantial transfer current for 
obtaining necessary transfer performance does not change 

10 between the case where a black toner image of the fourth color 
is transferred for creating a full color image in the 
plurality of color mode, i.e. the full color image mode, and 
the case where only a black toner image is transferred in the 
single color mode, i.e. the black and white mode. However, 

15 because the conveying transfer belt 5 and the transfer paper 
S are charged by the transfers of the three colors on the upper 
stream in case of the full color, the current is difficult 
to flow into the direction of the photosensitive body, and 
the rate of the current to leak to the supporting roller 5b, 

20 which does not contribute to the transfer, becomes larger. 
[ 0063] . 

Accordingly, as described with reference to FIG. 2, in 
the image forming apparatus of the type capable of switching 
the plurality of color mode and the single color mode, by 
25 changing the transfer current of the transfer means located 
near to the supporting roller 5b, e.g. the transfer means 8BK, 
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into a larger setting value in the plurality of color mode 
in comparison with the setting value in the single color mode, 
sufficient transfer performance can be obtained. 
Accordingly, by changing the increments of the transfer 
5 currents in consideration of the leakage of currents pursuant 
to the modes, a good image can be obtained even if the mode 
is changed. 
[ 0064] <Embodiment 6> 

[ Description Corresponding to Claim 4] 

10 In the image forming apparatus of the tandem system 

arranged in the horizontal direction shown in FIG. 5 according 
to the prior art, if the conveyance path thereof is shortened 
for making first print quick, the conveyance path becomes a 
linear conveyance path without any reversal portions, and the 

15 tray 10 and the catch tray 15 on the paper feeding side project 
from the side part of the apparatus in the right and left 
direction. Consequently, the occupation area of the 
apparatus becomes large. On the other hand, if the occupation 
area is tied to be deceased, as shown in Fig. 5, the conveyance 

20 path of a transfer material shown by a broken line from the 
tray 10. for paper feeding located at the lower part of the 
apparatus to the catch tray 15 located at the upper part of 
the apparatus becomes the shape of a letter S, and the 
conveyance path becomes long to make the first print become 

25 slow. 
[ 0065] 
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On the other hand, in the image forming apparatus shown 
in FIGS. 1 and 2, the transfer material carrying belt 5 is 
arranged along the vertical direction; the photosensitive 
bodies 1Y, 1M, 1C and 1BK are arranged over the vertical 
5 direction; and the paper feeding tray 10 and the arrangement 
tray 15 are arranged at the lower part and the upper part of 
those photosensitive bodies, respectively. When such a 
layout is adopted, the conveyance path of the transfer paper 
S does not formed to be an extreme S shape, but the conveyance 

10 path is shortened. Consequently, the first print becomes 
quicker, and also the tray 10 and the catch tray 15 do not 
protrude from the side part of the image forming apparatus. 
Then, also the occupation area of the apparatus does not 
become larger. Therefore, as compared with the arrangement 

15 configuration shown in Fig. 5, both of saving the space and 
making the fist print quick are easily compatible. 
[ 0066] 

[ Effect of the Invention] In the invention of Claim 1, because 
the transfer current of transfer means arranged near to a 

20 supporting member supporting a transfer material carrying 
body is controlled to be larger than the transfer current of 
transfer means arranged distantly from the supporting member, 
a good image can be obtained even when the supporting member 
and the transfer means are close to each other. Consequently, 

25 the image forming apparatus of a tandem system can be 

miniaturized, and the image forming apparatus small in size 
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and capable of high-speed output can be obtained. 
[ 0067] 

In the invention of Claim 2, a transfer current value 
is set in consideration of the resistance of a supporting 
5 member in addition to the quality of material of a transfer 
material carrying body and the distance between the 
supporting member and transfer means. Consequently,, an 
image having higher image quality can be obtained. 
[ 0068] 

10 According to the invention of Claim 3, although the 

positional relation between the transfer means and the 
supporting member is the same, a leakage current changes 
according to an image forming mode. Consequently, by 
controlling a transfer current in consideration of the change 

15 of the leakage current, a good image can be obtained 

independent of a mode of an image forming apparatus having 
a plurality of image forming modes. 
[ 0069] 

According to the invention of Claim 4, an image carrying 
20 body is arranged in a vertical direction. Consequently, an 
image forming apparatus compatible in space-saving and a 
high-speed first print can be obtained. 

DESCRIPTION OF THE DRAWINGS 
25 [ Brief Description of the Drawings] 

[ FIG. 1] This is a schematic configuration diagram showing 



an image forming apparatus capable of forming a full color 
image according to the present invention. 
[ FIG. 2] This is a view showing another image forming 
apparatus according to the present invention for illustrating 
the state of each member during outputting a black and white 
image . 

[ FIG. 3] This is a block diagram illustrating an example of 
mode switching means. 

[ FIG. 4] This is an explanatory diagram of the mechanical 
components of the mode switching means. 
[ FIG. 5] This is a diagram illustrating the schematic 
configuration of a conventional image forming apparatus. 
[ Description of the References] 

1BK, 1C, 1M, 1Y photosensitive bodies (as image carrying 
bodies ) 

5 conveying transfer belt (as transfer material carrying 

body) 

5a, 5b supporting means (as supporting member) 
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[003 1] £ix^><50#;S3^*:l Y, 1M, 1C. IB 
K«#*i3i9tli, #EWS*-|fiI«C ^«tt<0^«n- 

Y, 2M. 2C, 2BK, h^-KJ; 0^«-(b 

-TI>S^a4Y, 4M, 4C. 4BK, MKaSIE¥ A ^ 

4>«r4«¥*S8Y, 8M, 8C, 8BK, ^9^)9 

y, 6M, 6c, eBK^t'^iaasix-cv^. 

^I4Y, 4M, 4C, 4BKfcK»tfe<TX:**n-9 

4 au-en-mwi&rsasKfrfcifisrr* J; a cubs 

[0032] <Iit^<0#!S*#:l Y. 1M, 1C, IB 
K<0«#|6j WftBtCii. £tL^#S^t 

v> s . s a^^ps 5 o onfigti Atrial 5 xmm l ^ 
m^*EtT^psa^jS3BtLb**aiw$a, «aae 

#1Y, 1M, 1C, lBK±tft-5tStHI2Y, 
2M, 2C, 2BKtStgl4Y, 4M, 4C, 4B 

k k<oiakoB^OTfiHa-e*4**«(=»Bt$*i* j: 3 t,z 
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[0033] flK*3£f>^h 5cO_hSSESSi iTM) t> 
liZT-nUt— tt<?) 9 &WHf t>tlX ^ 5 . 

flH»fiiia^W4»*cOT«K«M^>f 1 0*<IES£ixT 

v>-s>. ;^hw i o*^<±^^xhD-5 9(ci*j{tr 

$nTV^«6¥8SS*^|ft3ol 1 W0te(;J: 0 1 tfc# 
h 5<ry&WWY<KT9M ( Jb«). <0$ ^ICTS (± 
[ 0 0 3 4 ] 3d$o-5 5 a l~*ffa-r& J: o lz LTte^ 

ttwt^&txoy? i^o- 720 a**ep-c^-mtH3 

•3<0|ftiSK|iWBBa»S*L6J:dt:LTlWtfe*i'Cv^. 
75^0-5 2 OcOEMgtcJ: O^^MillBaS^^h 
5fc««"f4. i«oy7v-a-7 2 0tc(J:ia^L^VVN' 

4 rx emd^kk j; o . tg?tK s iffims&oi' hstz 

[ 0 0 3 5 ] $ fc, 33$u-5 5 b a«flHffi(Cttfltig« 
h 5 <ol$m£ 3 #+««gSco^«*S 2 2 *f fa 

[0036] znmwm&mwiz&^x . mimmm 

<n&o(<zLX'fihtt&. %mtfc\Y , 1M, 1C. 1 

&Ktfimk*%i)sb. z<rm&wzv6wzt5\\x&&ym 

imnmW2Y, 2M, 2C, 2BKfc,J:'9%-k: ; ffi : « 
^fc-f £> LTfSftft L b S*¥R 5 0 «t 0 »3K 

^$fx. in4><o»«tt-e*i'f , n3Sfla6iS4Y, 4 

M, 4C, 4BKttJV^Tb^-t:J:0^raflMb$*i 
[0 0 37]—*, hHlOHiffinnllCiO 

OftST- H.f?jfc L . 
©bt- «fc«K¥¥R8Y, 8M, 8C, 8BKc0g|S 

msm^A- h5t mzmmz *u iy, im, 

1C lBK»Cift»t«,<TJtlE¥*a8Y, 8M. 8 

c. 8BKfc«iai-r6«Eii?Bt3iiarr*iafc:*fe<oh^- 

?)v* *7-<n hi— mi&immi&s±.i l zimzti& . 
[0038] 7>v#7-<r)hi--wi&zimLtc.m&m 
s *a»a* h \ m&mttMiz 4 mw& 

7/1/7 h^-- s«mg9ifis tansHBBE®* sn. - o 



va i oiztffaLtzmmwmm&$m<?)±.mzmi$>ti 

fcSWS I- W 1 5 CfifttS ft S . «BMte¥^ b 5 Ji«E 
5tts**4MiS*ufca. Bk«^®2 2l;:<i:>3i&tt£ii, 
? y - - y 2 4 te i 0 aBMte^^ h 5 tf)£ffi(c 

ft&. 

[0039] <M2 > mmm^M&com^ti tt/wm 

jSiOHW** »Sr 4 i i: fc: J: 13 . - Wi&rtBfS. t> 

[0040] n 2 L^Hfiy^B^Btt. m^mzm 

4jSfi. EIlfc*J»t««¥#a8BK s 8C, 8M. 8 
Y&Z.Xf3tMu—=7 5 a. :/9>-o-5 2O&-fc"#04 
t^-r<J: 3 fc, ^a«0^atft:4 OlzW&ZtiX^&Zk 
X'foh* 3fe»#:4 0{iifL^te^g8BK. 8C. 8 
8Y^StD-5 5a, /5yD-52 O^rt'^fi 
(02O«Sffi£H<*fa) KSt|6lLTU4^<fc 
1 2oo««*3&»^S*M«W»6«: 0 . te¥^S8 B 

s.i8BK-i \twmm&mmjmh -mm-*- 
®mttzw?&ixx\^h« x->x, atft4oti#8B 

K-1$:^|K{S^1C, 1M, lY(C^LT5&r?# 

* s v ^458 $-*>4 fa s izim*jmx$> & . 

[004 1] S^*4 0<DTa^te«lP* J tt!££iiT^ 

♦Tt=»Jt 6 ilT WC . £ <0tffa 4 1 OJWtK 4 0 

4 0m8BK-lJ tpMz LXm^rt h *5 CDfa#lwB 

OOEHftii. *»*4 0*cpiftg|5»{C|S»tfcXh«y^4 
2{ca«-r-i»c:i:(cJ; 0Plih$nTU4o 5^4 0*5 
X h -y/N-4 2 fcS»L>t«SWC*6 fc # , K^#S8 B 
K5r(±ti6, fi?#S8C, 8M, 8YI1 *tl-?tlft 
JE5-r-&i®3tf*l BK. 1C, 1M. 1 Yt=*tLT«¥t= 

4. 

[0042] *pii^»awtcHje$*i.!ty vja K4 

2<7)7'7>'>'>i:V-f-\'4 4fcJ;'5ji^§n-CV'.4„ V 

u-y-f Y43**y mmm) iz-r^tT^y^^^ 

VA^4 4i:m<cr>X\ <ffe4 1 <0»tttCtaLT£«ftt: 
4 0{i^EP4 6cOfa#tcSHft$-ti-^a. Xh^yN-4 8^ 

J: a tc. fe^S8 B Kti!S^ 1 B K t,zM3Z<OW&BL 



(6)^2000-98758 (P2000-9875 8A) 



TlSIILfcttmfc:****, fflK0(E^R8C. 8M. 8 

[0043] &RVflK-F4»&7A'* H 

fc . 3fc»tt4 0tifcffc4 1 tgiaWlT , *K^¥S8 c , 
8M. 8Ytf*tL-?ftttmt&m%&l BK. 1C. 1 
M. 1 YlC^tt-r^j;dlC«7ct. 7^*5-B«^~ 

h'4 3l±3rytS<tS. 

[0044] d^iatc. y w-r P4 3«^ *7 

*>MWfc:J: Offiit^^h 5iiJ;tfl|ga§^«8Y. 8 
M, 8CJ:1»1Y, 1C, lMdfU»« 

ffiBft)££f#£ Z b tfZ'Z 4 . =E- H<0W 0 **. L 
Tl±„ VU/^K4 30*y, ^7*^0#^.^^-?»/i* 

fl0B*ro-fe^fc:-7OT fcBflUBJSfciBgi: 
[0045]i3«, *-Vcr>W*)W*.^®Z7jkLtzh 

cox\ ^mmmmmmm^m.-m^^4 sea*- hw 

4 C P U Sr^fW«tP§ia 5 2 icA* £ftl> J: 3 £3: 
[0046] ®mmW5 _fcJE«J 9***4 -y^*> 

-<F4 3S:^>'^VW7(C-tSfi^ai^-f-4. 

[0047] J§fiw<*/U4 8 IzmttelM*- FflJ 9 # 
*7.^ >yf-, yi^y-f H4 3. Jfi|*4 0^tm-V 
W l 5#i.#SO-W2:fllfig-r4. £<Z>0«tc*JW4fifliB 

w^BflWBJj&fe ilflE^fcfr* o <fc o iz-th ZbhX' 



[0048] mmz. y)v*7-mk*-Y<n$mtL 

[0049] H2Ji. mUz^kltzXdizy^^-m 
- K<0#fi*»S> . 75 -y ^<0»<0fiSIB«t - h'C 

;P-h5$r!S3t#:l BKj^(.<7)JS3te#:lC, 1M, 1 
tZ»t>mSZit. Jgftffrl BKJily-f-cDiSftttt-? 

[0050] £<z>j: 3 t. mmi,%\i-*&m<7)W9mttM 
uawt^HtarvvTrc, eiiBfii^ai7 t jtt'^7-fflco.'s 
lt t * a £ t u&v > . s&^as s 

(iU-^'Xha-5 9^j*^,ix^, 75S/o-52 0£ 
J: -&©*#atct OJgiMSS^^ h 5 

ISMK^P h 5 #1 feB?M xo-^OiS^ 1 
Yfrt>Mm LX V t> K^IS S lBKKht 

xmrniztm-tz z b wx- # s . 

[0051] ^-KWO^^^d^ttciO, H2 
IZ^XolZ. *5-fflOiS^*lC. 1M, lYli: 
aKMK¥^h 5 £ Stfl 2 1 5|^^^«£ S 

cojg^ 5 fcft fctt , K^as S **aB^K¥^ h 5 K 

1 BK«lsffiI (SttlBK 

i: wm8 b k t cos^fig ) izwmtt * t-^b$^ ± 
zbtm&^tih* 

[0052] tzfzLmmmi-^h t+ft%iss&&* 
&&titbizftiMz^nEJj s !£mb%&±.. mmtitm* 

s<JVh5lzm^&Wm<?>M.ijib LXitl 0i2~l 0 

16 (fi-cm) cr>mmcoi>cr>t:&m^-&zbi>miL 

<, PET(*'ijXfl/yfW7^1/-N). PVDF 
(^'J 7 -y jbb'^ 'J r» . P I (<~KlM 5 FK PC 
U^-^-h)^60«flt^. Ztit><7)®mz*,-it>:y 

[0053] dix<b^li<^7 -f /VJ^im^hitC^ 
JUh&VibLtz*). ^-AU-X^F^^LTtOLT 

l 5OTE3&<!fiWi: J fir*^:ft, 5 0-2 0 
0 CunO fct^^il: U\ 
[0054]? yxA^WB^fi^atCOV^T. a? 

asis^/u h 5 CO^$ -r h £ fc . o , 

F 5 OS»a- 75at$WfO-75bt <7)^^ 

x.(f . K^aKS^ h 5 O^pagp*^ 1 feg <M xu- 



fcSflro— ? 5at |g^a 8 Y t sWfiSrt"* £ f: t * 

[0 0 5 5] "f ifto-7 5ate?fS8Y 

[§IftSE&iH\ 3d*o-5 5bfc«^a8BK|Borat 

>\sh scDmffizmtximn-? 5 aizmm-r^m^ 

[0 0 5 6] LtltfiXti&WXdlZ^ 4feC0K^«SfE 
VUfeB (>fin-) s 4feB 
fc, lfeB (>fin-) 0»&4feB C/5y?) fc:rtu6» 

-) <0<R^K8 YjWI6^*aFF£fc$roT L4 3 . 

[0057] <0ij3> trntmitatastimn 

»a-58Y, 8BKtcjiatTL^d«3«2:#it 
U 5 atjfitUfel (-fXO-) C0fe^# 

K8Yfc3a*o-9 5bt3fiW4feB (^77^) C0« 
^S8 BKtcWJnS*l4fti9«a[*S»n— 5 5 a . 

* < i t -C4 fefc t a#$r«5ttffi«:#& -r t 

^"C^ & „ ffiiHS6¥^W h 5 c03d#u-5 5 a , 5 MC 
ifivUfeB <>fxo-> wftWasY, ft^fe^<6^ 

-55a. 5 b fcSaW4*8K* JJ1W: 

[0 0 5 8] ^tOi^tC. ^»n— 7 5afciffl8rr4K 

-5 5 b ti£«-rS«¥¥S8 B K?)tt?f IJfc'SiJtn- 
5 5btcii}St J ^-rv^i:Sr#Ji:fC. 3d*o-5 5a 

^jag-r assess Yiz%\M2ti&m&mm.*>3iftv 

-55b CifiSff & 8 B K fcEPUnS & 

$> 4. *» t AK^a 8 C ^te^S 8 M (CEPJP $ n 
■&«9«8itt 0 < £ i: X\ «WS8 Y 
*«5^ S8 B K z. tzmMcr>--Utffflm&'^)i< h 
5<OSffi£3I tT3d#o-5 5 a^S^o-5 5 b IzM 

mi,x L£-?xi>mmz>&m%^simmmti. m 

f&T'j^l. J; 3 3tf$n- 5 5a, 5 b 'VO^TfiDSS 

ti%zii&^&k3mv-7<Dmmtiifx-%< . 
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[00 59] <CT4> C»«Ji2t:St^-ft»^D 
Htfie <#J3 > (CfcWC, 33So-7*»feifi»LTK11$ 

Mxn-) OK^S8Yfc:WJirrS^«Sg^, £ 
^n-5*^SIfLTV^«B¥#S8M. «k^*S8C^t 

[0060] 4fc. W£«jfe}#o 
-5 5a{i7"5^n-5 2 0<7)«rtfimfiii: LTftSfgS: 
SJft§ fcft tcftffifitco^JBo- 5 Srfigffl L , 
&0-5 5 b litRMlK^<;u h 5 sot. v - y y *®skfh 

tiMz zf&^mm: t'mmmco&^ *tmx'&m*w& 

e-H^*ffC^< , iWfO-5£0fitn:ffii>#«LTte¥ 

[006 1 ] 3d$o-5 5 a fc«^a8 

Y, S»a-5 5 b i:«K^g8 B KOiWMtmiX' 
t . «HB)c0S^o-5 5 b fcJt*Tfl868itf>flaWffl<0 

^□-5 5 a i,zm.m-t h 8 y tzEnairr ^ ie^ 

«gS^«JP^*IBi!)l|co^D-5 5 Mcj£jt-r&!&¥ 
^S8 B K WfflJD-fS K^mgiEct 0 fc < %h J: 3 
t&Tf S i t TJ: 0 -5 3 fc h . 

[0062] w 5 > caraas 3 ^le-rssiBBD . 

fflScfet-K. •Pt0 7;W7-Iit-l { t:fev>t, 

^rv^„ t^L. 7/^5-co%^W±±eiE^3fe^fe^ 
ft, tgcm-JjmzmftlWmjxlzK < . «a?tctt?P4L«r 

[006 3] ^>1T\ H2fcJ:9BMHW:.fc3fc:. 
fet- K i: fit- F i: ^"ffl 0 th>ixh 9 4 ~T<0W 
®BffMmz&^Xte. mitt- Ftltf-fit- H 
OJg^-J: 0 t . ^o-5 5 btSHBLTEBSfufclE 
CT^. tfSg^#S8 B KO(e5«8ff&*#ftft» 

[00 64] <01J6> C3l*JH4tiWi&t48il83 
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Wmmtts:*). tetttflOhW 10«hW 1 5 

»hw i o*»6satJiako#aEM^>f 1 5*rco«* 
< & ^ T 7 r - x b r i; y h < & o t t * ? . 

[0065] .rix(c*f U 0 1 . H2K0!^bfcB«» 

immnx o izmmtrnm^b 5 ztnttumzm^x 
ssau i<o«ee*n»nc*>fco«BK«ciY. im. 1 

M10, £ft£«9fcfttf>±#fc:K«l*W 1 5&IEB 
ryyh#>'jI<&.g,U tMKM^bW 1 O^imhV 

mMmmzit^xm^-^tAmcoyr-^hTv > 

[0 0 6 6] 

mknwmSSL X 0 < cfc 5 teftiwr* i t fc 

SvMMfrf £> i i; , *ST'iS3£ffi^**iT«S3:B« 
7IM£IB2:»-g> Z t WX'i h . 



[0067] M*«232»<Z>»HBti±, |£?*ftI##cD 

[0068] mm3tBm09tmG. zti& - i&&&t 

MUTT 4 itf, *»<0B«»jfit- K 

sgirc*- bizx t>-ffus%wmz&& z t vx-z s . 

[0069] »^4lBK^BBfcJ:tt{f, 

imi ] *muzfrfr&yiv*?-wmz&m.-?&zb 
<7>x°% hmmmmmcoms^m^mx'hh . 
[12 j *»«t=*>*»*H«»j^Krcjb o t . sub 

[03] qE-HflJ9*i¥glO-«&»i»Lfcro-y^ 
0"C&S. 

[04] *-bmmiL^&c?>mfflfj%mf8.®#<?>wLW 
mx-hh. 

ims} m^commmimmcommmmmmLtzmx' 

1BK, 1C, 1M, 1Y <&fflj$flsfc LTO) igft 

5 ( IS^flfflfirtti: LT<D ) h 
5 a, 5b LTO) 3fcf*¥l£ 



[03] 



[04] 
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